&$&#S? . (LCD : Liquid 

^ «u^vt^^7W (OELD :0rganic Electro Luainesc 
Crystal Display) XBW&E L^r<f luai. v« 

ent Display ) M***^ 

CPU100A. RAM100B, ,^«H100«»CBSVK-' .. 
0 0 DTKHSSn*. CPU 1 0 0 Afc U WHAM 1 0 0 B 

V_A«« 1 O O Ctt. 0 1 CCIlBW»llftr-»tHWl. 




K : 1 9 0 P. 03/51 



2 

H7-f;u o iBMwci&ii;<*;i/i o i c^^sftSo jta»K5-f^i o 
ai) ^tRioa^M-r^o *fc*cDMu ^m^impt-s. $wn*;n o 1 c&t 

FT (»fh7^ : Thin Film Transistor) **U «*l«5-f m 0 1 A2t 
10 WrS?*;^-* F5>TA1 0 lB©ffil®Cg^T^£fT?^*;i/Tfc3o 

Jll 0 lBfc&fi-rSLCDnvhD-^ 1 0 0D*Mfc'a*o 

20 
25 




3 

Bit/**. 

m 8 Httx 16 3 ®McD^ffit3^(t« PWM C L K© 1 HJ|B®$JB&£ Lfe Ot? 

20 ffln3R$&rigrc&3 e 

£1 SBlfit. »5©^o^»fc*lt*^OTVLCON©i^«U&i.bT\'-. 
Is 1 Ax 1B X 1 C 



2s 2C TP?-* Ztv Y ] ) PXLCVp 
2Ax 2B T^^-f^bU^^O ELDg,S 

21, 2 ia> 2 ib tasmew 

2 2s 2 2 A, 2 2B, 22C T^-f^JR^W 
2 3 PWM8»7B*0H 
2 4> 2 4A LCSP 

2 5> 2 5A OEL&» 

3 frl^^W 
3 1% 3 1 A ^=J-^ 

3 2 

4 1 flj^u— ^ 

4 2 X^SJ^lslES 

4 '3, 4 3 As 4 3B WjfiR^O^ 

5 ^ 
6. 6A *W 

6 1 

6 2s 6 2A PWM*-f *>^flWB£0tt 
110 fV&fr'i 7x— * 
110A CPU 



5 




6 



V C0M±V a"eBtt*ft**E"C**« 

#£<br 6 «t5 £*ftS*S&f§ff£ V C 0M±V a^BftSftafcEfcra.. 

So 




7 

a»*«?fcftirr*««*«wu jijttirtiir*. en* ******* 

25 So 



8 

25 ztr, iK^Kfcfcvvc^— *©xjh***t5« 



• • 

'9 

15 £E)5o 

20 *<* staffs wM^ta-s^ *a^»tf»frr*fc»* 



10 

fc&tt 3FyF*lB#fcU HtMWtt 1 B* W*f A*3*u fc^ Elxn 



11 

10 $ttojfttt i . 

py^Btft*o Elli^^r-A*W^;V (SOP) fcP¥fcm3*5b&£*l/TV>So 

BI2tt^^;H©Bl&»«'*Sf 1 «ifc*tfeBI-CJfe4. 79?4'7'*YV97>LCf>$ 
2\t> TFT> ^-ftf— HTOr^x4^*?*^T*j3*fc*s IBMEWW*' 

25 *»6"C*«R (Red) s O (Green) SUB (Blue) ©3 (tf:?® 
fi)0|/mi!$M^Mir^i:n. * d 5= -f a TV* <z>»£tt.l par. 
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s p ac («*ttPWM»»j*nii) atwHiia* <«*tt9**M) 

«WA***t*k* *M*id<K dl, d2Xttd3#&2&«**l*2*«* (5 s 
10 (Hi) -«tt, 1 4o©^U^^T^ 

•eits *©*fc»^fcw** cm) *«Hr* 

fcUC*1\ ixfcB^SWV/T^n^ri^t-* (DAC) "CM. LCDtt, EPJD 
2 2£0 f !l*HTFT (Thin Film Transistor) W<D&$teT#5' * ^*^fP (*5^tl 
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*g) hs^-cxy «y?F->^^iM^*fjv\ nsm (^tn^t-a^^) vnzzm 
« (WMt«c«i&r*«*> tmti. a*«itt»iai«i2:oiiatM <lcsb 

2 4) *^LfcSS*^J*LW*o *bT, BH{«ffiJ:«fiI«ffi2i©IHt:BJai*ii* 

Hatt^T?**- fil±J:t>s #Kv hfc:fctt*8BttKft*lWfct. t<— (dK d 2 
10 , d3Xtfd4) tt7-K« (Write) i:fc<fc*{§^aHI (mSStf&fcs mEEP&n) 
tAOetoM. **B»fH»tt, (VLC#tfVCOM) , PWMC 

LK2KFSetk:J:*«#asefc:J:Dfit>n4« VDDAIFVS SfcMBttlSft 

fc, VDDs VSS, VLC, VCOMv PWMC L K&tfS e t <D«»fcWttt 
15 % 2 ffM-C#ffl ^fttitK ffi«l»0«iI>fcJ:*U-r^b©« 

^SttfTT 5 ^— ^3 i;fttf7-FttF7^t3 2-C*J*£itW*o ffSrn— ^3 ltt 

20 BBtttV^5) *ff^IB*©ff*3RiRU Wri t e««3l«t"*o 

04liVL C»VVCOM©K»»JK©H»«**'i"BlTai*. KJ» K^.-Y -K3 . 
2tiU VLCs VCOMSIill^f^o LCDttSaiLBatf^S^H* 1 **®^ 'J>* 
^tVLCttaa^fcTSa** 1 **- 04 (a) «\ VL C~VCOM±Va£ 
Lfcfc*©«^T*6o. VLCfcVCOMfcOW#*ia4 (a) (B^tCLfcS^ V 
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5 fcfcx VCOMe*tf«ft«W*Tl^ft»x fcffifcfcVCO 

COMfc**ili«*#tf**<fe«« *fc«r»bfcJ:"5fe:VC0Mtt±T©fffc*aT 
fcSo/ *<Dfc&> L C fco Wt V C OM©^fca^TlM»£*&tt*itt 

ftfea^ce, *vLC©tiBfi*r&i/te»3« dttf-esftt^ 

15 2lix yt»j3>hn-75i??> 36^2^3^ Jxfc 1 M^lMHi* ( kx 3 ) Offitp 

Tv IS 2 Tfc* k = 4 h & t) x #Fyht^Tttl6 VS'mWMZ £ MttJfeT? ° BHT 
*R*.fy«4 3a\ lB^Oli^a^ (kx3) fe^fcLT 15* 
20 I* D kx3x j ) Ktf&ivO^. ^»J»JR^-f **HU ^"J^^-^4 

V^o IfeiJot, 2RjjiJR^s»^»43tt7^5 1 4^vhU^^LCDa.2J:-!l4>«-.- 
25 -CtS* 

^*ei;3>hD-7 5ttv CPU 1 1 o A^feaMS*^**^^— **k*3<Dp« 
7 6 iaOTWM^W 5>^OT»£iatt6 2**U CPU1 1 0A#&B** ; ft* 



15 

i£(§f?>o PWM*-f 5^fi#l6^lElB6 2fcPWMCLKft»*$**fc» 

cpui J 0A£<D5 : -P<D*>*)h\)*>J>te< U 

■C*J5*»fP*«0W«"*« VLCI*PWMCLK4 0«IH*l«JBt-r.*-j[-V 

tl <fcgfc P WM C L K tC £ -3 T *to £ o 




16 



©TO*^bTv^So4^o^^U^;^k:«^^^TV^aiii^M•^tct?.fil^ <, o o o o 

5 'TJfcafcf 4fc*PWM©B««iatt2 3ttPWMCLKl*fi^O^;i/^«fc*iftt" 
*. *fcs "0 0 0 l"C*8i:t*^ PWM«J&JK«iae2 3r4PWMCLK2«* 
^Z)/^Bfc:*tft-r*. TOfc. "0 0 1 0"TttPWM'CLK3«S£\ "0 0 11" 
■Ctt^WMCLK4«*^i:t-C«U il^t B l 1 1 1'OfcttPWMCLKl 6 

j&ttl 5HzK«rCft«) 1-*J;'5tPWMCLKtlft^U **M*»*IB» , f V C 

20 o^t3fT@2aiJ f 4ffiOVLC©mffii:4SS^ : &Tmi&$^'rv^o ip<tat 

H6-CI*, PWMCLKT*&2JfflJB|fefc*0^--5 r OSe t«WX***t*©T« 
25 x &<py)ls—y-<Z>VLC<Dm$&Z<!>ft'¥ti<2> 4 0-4 4ff fcA^^TtuS VL 

C©flHfitt*fcH • rrt^uttt, VLCCitliCbkPWMC.L 
K ©fi 9 « W C C T * * * V% 5 C t ^ ft * • ^»fPtt P y M_? LK 
, Set, VLC&VVCQM*lA±<DZ***4Z>?**ft2**ZZK*ZGk 
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frfcBW&ftfcWTKWr*. VLCtfPWMCLK4 0RH*lfl*fcLW* 
(U7U*5/aBIHttPWMCLK2 0JBja») * PWMW»J*litt2 3ttPWM 
CLK1 6«JH^LiP»ffUftV^ *©fe«^ PWM«^»«iatt2 3 

ftdo Tl*PWMCLK4JS»akl/tStel/0**i* f3££&fE**T"5 

E^liPWMCLKMSfcWr i t e fcMWA***iTVA*. *LTWr i 

10 . fe£U El©ai£±> X*«I»ia»2t:a:llil«SlH*^©B«fi* (k*3 

. £©fc»> frfcttbTfrSk^T** Writ e fc HWMC 1 • 

15 Hffl**fcttfttf*&&^tott , Ctt*''^ **fc£2:tt, M0»»2 1C»«IB» 
££tt-£&&o Lfctf^-Cs Wr i t e tflWWj**i-C^«i^f 3 ^ 4; * * 

PWMWWW@»2 3tf»fl»bTV>ftV^«)f.^h 
20 (SIR) fcttbxIHaWMSfT* = £0*§^ iBtefijfe&frSOlc 

fej:^. cpui ioAfck ib*£« (a*ft*s-r«) 

25 **«*-ftttJ^. n©»6> satt»tt*fT-5iB«#**H*©«i** »#*x-?a*; 

ifttff51»»WTtft*2fctti^**« *©fc«>s 

TOR****.*"**"^ CPU 1 1 0 At©-^!? £: *) §&1&<T&Z)L&¥ 



W±©*3fc*l©JW©^»fc*W*N B»BB*£»fc« 

«Ta**«fc»fcMftiB«iiatt»2 1 *ifpwmwbbj»b»2 

3 (DAC) hTV-(^^->^t)^xm^t^^^^rcO'C Ztlb® 

CPUl lOA^feffftftitSB*©*^-^^!!**^^**® 
LT*>> *©B«fc»J*rt-*IBtt@B»2 lCE****-** 1 **^ 1 

16 «'J>fc<U «B»«**B*Ck«*«- ^'J3>hD-55a^ 

20 El 6 fc*&B.80& 2 1 ACBBfcfrtiWBfcfcl'fclB* 

feSo BWSWC* B2&H&B#fcttl/T^*t>©t*N B2fcHfc»ft*fin50>:CK 
AH***"* - *- BfcfcWC* 2Att:r*:r-r;^M?*OELD (Organic ElectroL 
uiiinescent Displays ) gP7?feS. 7* h U **OELDSi$2 A*. .f^<,': 

^l»y^^LCDW2©LCW2 4©fttoDfcOEL»3te»2 5 *ffl^fc*©-C* .. _ 
25 OELJB*»2 5l±OEL*?fcJ:U«l«**l'*. OEL»f ktts ^EL^. 

(Organic Electroluminescent devices) ©C fcTifcSo 0 E L£?tt«3tattSljfe*fe ; : 
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(1) 

5 (2) «fi»S<b#RHB 

(3) bJfctffct^ 

(4) <£^83Lfr (^y*5-f bO^gfcL) 

10 (6) mWM®®1t&&XnB&7fi&Pi& 

m 7 ttF* ^ -f H; 0 E LD» 2 ACD# l* y b fcfcVTHtoBS *i*M0 

^f-< ^H?»2 2 kHUO^^r-f H7*ettp^*^©TFT* 
15 mvt^*. OELmttUm (DC) m»i<*ttetoW^ 

c **ifc. LCDCDJ;5fc2# (VLC, VCOM) 07- V 

oEL©7-i ? .i!ii*«it*TOfiavNv>o-e@E^t^<'rscii:*«T^ao 2 5t£ 

*"C fr 5 «fc "5 1 1 fe CDT? fe * . - 

25 PWM*7BJ&l*lHtt2 3#lMWg-«tcat'S^T*J*r4«9^tt^ H 5 (D 4> CD t 

l/yj/a*«kb«ev> BITOT*?* :/**g&2 2 AJW-fT^ .» - 



20 

5*ftfc*2;Rtti\ »*atr<M?**v%) &02>c:i:#-e£*o *L*C. OEL*?- 

OlSgXgtts T^^-f ^ h 'J T F T©Kii|lSt < ^TfilO 

feliK$^^^^^t-^^^^t OEL ^ £D ^ XS * i65^bT * , ^ TFT 

N LCD©*** »mmtiftW7"MI (VLC&tfVCOM) *2* 
tt»TSa*t««'^K«!&*^<Ofc».U OELD©^ *©7-K£(V0EL) 

h;pW^*->©®8©lfcfcft (*WP*0 S#BMx«. *&tN #OELSt?£fi& 

ldli©J^Si3. ; J 

HI 8 «g 3 ©SEKCM&fiifcS ^PWMCLKOl bfc $ ©fife #o :. ; 
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mimn2<o^M(omm^\ts pwM^^5>^if^»6 2»s pwmclk 

D = E v 0J:^ftv^fc*ttti*}8JttWj»0^**iEt"*C^*^©**^** 

io apr*» 

*tJ:6**m*PWMCLK©«S/^it*^tJ»bfcPWMWt 
4jjW*. r^-f^«M2 2XttT^*f^JRW2 2AirJ:*^-f y^y^B 
15 ^-?©PWM»t:S^V^-tfjd^i:fcJ;t)s H*M*OEL#*fc«l& , r*««* 

man-*. «»PH«o^/v^*-cPWMCLK*iB«*iittx w^o^s-n 

#»ei±, H4©<t^fc:PWMCLK^2/t;i,^Cfiac:fc* s T-^ao ZZ.-£&. P 

■&to*-Cff*bfePWM«^tat^^T^j^ SkCiDN H*«BX»OEL#^li;Y. 
25 ^ife©?&& 4. 




*4*«4 3kiw©»ftftfTS. ♦micDjBircttk-ekbw*©^ 

5 V^THftS- 

10 <Fr-f^»T»22Bfc **y4sJI/k«*Wte*ifc^*5^ ^« 

{H10ttt6-3)-S»6ilT^4*Wf'f^f»2 2Ai:H:Jlfe«. 25Att 
OEL»*»«*. H10TJHU 6-3©0EL«^**r^y*f^*fkWI*ilT 

*Wr«(2 k - 1 ') fc»JSU *©WHJfcttx SI :S2:S3: S4:S5 :S6 = 
15 1:2:4:8:16:32 fcfc^W*. ?tt, ffl«CttfcbfcW*M**« 

fc*o <L"Cx'«I'»bCHW2 0«IO»IBJt5fcDAC (PWM«^*iatt2:3 
20 ) ftRB-rfc* EB©ffi*-toftia55i:"r**<0"e»*- PWMCLKStf S e 

25 l*«WCs d6s d4. da, d2s diawdOfe, **l**i2 k - <k=l~6 

*cw»fffcw-t»iffl«. «amiw*2 1 A©*«y**fc™*NS«if ■ . 

fi*C*^Ts T*^ **HB2 2 B©*^*^ 7*«tt*<f . 
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4 yf-#* s stStlTKZtm* tt 0"£*LTi^ft&£*'1' y?ifi*7$hT^ZtfM 
< fc7"J y*tf£to*TOtt#**©^ *ffO**ff»BT 1 «««*<©*» 

SbvAo :ow?^ r7-K*ie*4;t3 2#voEL©«»*Mr*ckc 

10 #Jb©*$fc*4'©^©»lJRfc:**x«N Htt^ttW 2 1A©#*^ 

7m*® 2 2BAVOEL**»2 5 At*W"*#*^*8N»U *b"C 

fCSF* h©fl5M«SS«*5fcLfc© , Cs #Kv h*CDAPft»B- 
15 *<Zt>£<. @K©1B»fc*ia*=fc* , «*- Sfc. *©£«>> PWMCLKSU 

Set ©£"5 pwm^ * s yrrnvmrn** 2 © 
«t-5aiiijeftttH-'a:<"c*«t^©^ Eficw^fl^vwaiaK®**^***^^- 

J: t) x # h* * h ©7* ? TSR^S 2 2 B ©X 1/ y s/H* S 2^ 

20 irsitftv^-c«aE*tti&***w^# , c**« 

25 -f***4 3B*R«-W*. *fcs 7^^fV^0ELDg2Bt;ft*W. 



2 4Al±LC»-C»oT, (Ell 2ftt4^ tttt&ftW*- 

10 * b-Cs L CSP 2 4 Atts *tlSl«ttfc*r 7**1* 2 2 C fcOBBMft* 

il^#**U tWBT^y-f^«*2 2CaaiF2 2Cb<0FW> (XttV-*) ffiflt: 

15 «j*^©RStfi*i«ft»*MT^9 6 ^^**2 2Cb©V-^ (XttFW».*tt 
s »ftW©«(fcVCOM'C***i(tfll*VLCOFF©««4:«*lS**u'CV>*« 

tMB**fi*VLCONtiU HI SfcaVrJtSfc* S*lRl«tt»«ftV COM^t 
LTJttlllllWSfctftOTtioTs WBLC»2 4A**>««fcW»«««i 
fft?fc*o tfex tW3*««9VLCOFFIk LC»24A**7tt»irbffSIi*"r 

20 IEtft«. £hfeS9IIMVLCONJktfi»l»VLOPFB, 9-N*>*4* 
3 2fc*vvt£ja3*L<6J:$fc&'3t^*« 

jel-Cn wfaLc»2 4A©ia^uj5Rv^ii*«aitt'. sv>fc«*ffl«i*#i/T*e> 

s «ittt* 012 fcfcl^ £{Bli»$>JlIfcs L C95 2 4 A<DH*«ff©H*fcS' lv .S-- •'• 
2, S 3, S 4 fcfSfcs *®SMttfck S 1 : S 2 : S 3 : S 4= 1 : 2 : 4 : 8 t 
25 fcoTV>5, 




25 



ttffcs @K©1B*fl3*ia*^i:f SfcOT-fetK PWMCLKSVSe t®M 

WC* d3, d2, d 1 fitfd 0 fc-fcJvttu 2 1 ' 1 (k= 1 -4) MAI 
&fc*wtt#fco^TS4W«. 8B»ls]»tt2 l©*^*V*M:tEfll**ifcMfll 

^LTl^fc£«T*:r4:/fil^2 2Ca&*7, 7m^2 2Cbtt*>$n. 

is LCONxw«iai«ti«ttvcoM©ifi«EOTVLCON*iB*'r*- cnc*^ n 

20 4 7**2 2Cbtt*-f ^JM-^fcfc-^ LC»2 4AfctUfflNB*VLOF.F=> 

£©t§s =&li^mfi|cDS««> 1:2:4: 8 

5 £ k o T RMUXSWfffett* £ t * * o 
25 £l±© J: *> icfll 5 <Z>$ft0J&A£ ct SttHIMflS 2 1 * U 

^-f :73fr?ffl$2 2 C»U f liilSS*g<5DMOll*SLCeB2 4A*tKML«. A* 
*nfcmfcfl»fc*^TLC»2 4ACDW*^**J«l'r5Ci:^#l e ^ h©P&W* 
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£fc> lO®^ Ifi^^VLCOFFttT, ^|qjm«imttVCOM4r©iDt*«}: 
■5CbT^£a>&> B«fc^VLCOFFfl3©ra*fffcfcKfr&<^**<* ®&<D 

5 £©J6 5©|Qfc©«JBfc*t^C*K VDD> VSSs VLCONs VLCOF 

® 1 4 tt#««!©8 6 ©SQlE©JB®fc:SI*** K v h K*^T«lrt**i4MlfiU» 
10 ft*rBI"C**o H14fc*t>tEI7i:fiItia#*W-bT^**©ttia7tHD»f|!ft 
ff^©-CTO^ ! »B&^'Sc 2 lBttgBttiaiMB'Cfe*. »l©£ft©7&ffi-Ctfii»b;fcia 
tmuBS6P2 ii*i*jSl4, ts«£*fcH*M«itoffi«**Sfcbfczfc^fc*. 
bfctfotx HM***5*©fcto«ttCM-r4®-Ctt*<, W*.KCPU1 10A 

15 i3ftIiKSi52 lBfr6*«r f -^<0»*tfJtftfT'5^'f EClISitCttbT 
s g^-* ©Write K ffltt) tRead (Sfcas^-^CttJMBb) fcfcfc 
H»Cfr5 £i:tf-C8*l>©ttS3ire*&^. *bT N *S3i©llfl$±> 5 s — **ttW\ 
ritetRead^lT^m (R^WbfciatOlSRffraCTf*-*) ■©*; 
v JSUOlEltfc-p^TWr i t ebT^ai:t-efcRead&'C&fcV , >o £l±*t>* 

20 WRfcWEWr i t e bW&^i^tts ReadTftSCfcfc&So -fcftfc* .ttfc -.- 

tf^»fl^lBfcR*fflbT%J:V\, 
BLt© J: 5 6 ©£*©7&tBfc J:fttt» f3tgt[«IKgP 2 1 B (MB 

4»*to«J:5fcu ffi©ffl^fcffl^*cfc#-e**©trx a*m-rssflEttx 

£©JS6©|QK©JEfllfc*Vvtfcfc» W7fc^f»2©*!fi©»»t*^Ts 13 
tt@KW2 lB^6a^^*«*lB***J:^ tbft»^fc^T«Wbfc<^ CB 




27 

o 

t 
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it © Hffi * few,® tz * * - * § « 

15 coas^se-cBs -j£HJ8©jiBB©$fcs T^P^B-s^aafeSfrfefc^ 

©SfJSfc* 0 6 £ J: § * o ;; : 

£ik H ©**««!& *aftMfc-»*B©WtflMIBaW* *K IWB^D^B 

20 t?;^^ 7iJ^*m5CW&5. 

ff*SaWE»«BEfct&©"«s Lfr** 
25 ©frfc*^"C*-Jtfe©t!x ^S£-&a;rfc#-eg3o 
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2 ti£ 5 £ t T t £ o 

10 **ft*nttjfc£*T«a»u ^-sauuttsiB^^fctts tswdiifciiAOT^f 

-eta* 
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»©fj;&l&©«fc»jSLT«!Jtf»\ Wira-^fflXtfMBK:* ****** 

*^E»«©5!I^riei©«*fc»JSbT«!l Dfttt* J:-5 c bfc©T**«*w#© w 

7£ h*TSS«tt'J*3 mz^-x<b&®ft%o 
*fc, ^©giSiWCtt* yf-SKv b ©7 b tfcfJftb 

^©^-^fc&iRTSJ^fcbfc©-^ Sjiiffl©i»w«iW*UrtX*t 
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32 



5 

15 95^ 

2fB$fi©^£*Bo 

20 4. BBJEftBtts «BBBB*fc»<**>Vl/;i«*BU BfiT^ntfB^fc'- 
Z z. £ £ r*K*S 2 3 fiB&0$3*£B. 
5. BaftjBBtt, aBBM**:*^** ^fc*-30W*«fc*Bb* 

25 B*H2Xtt3SBOB5^8B- 

C t -T *«f«H 6 fflttoBaUBB. - 

8 . iw!3#g&S&fcfcs -3£B»cOWttW«#B* D * ttffiT*^" d ^fif ^©£&4?t 



1 0. l&IB^aLffilfimElix aW«EVCOMfc»LTVCOM±VaTfB»*M 
mEBJiDSSfc* DamSMHaSMWE*** £ 9138031 

12. 1*13 K v h 7* W ®&&©*t* ^-t-k: u ^in-r * m^wMmmm<m 

15 14. W»'JW*« b07l/-f^^->tWi6bT«R©9-f>«aiF 
25 15. m«*BM«ft*?*E L*M«Wtfe£ 1 8Xtt- 



5 

J$ L £ h 1 f * 



» # 

35 

23. mmmmim y**fe**««wra*4 «bk» mot w><* 
ftM-ratf****-* n fc*w«k«**ji i 9 xtt 2 oiB«©a^e- 

28. < fc fctafBr k ]s7.m^*mm* & * w * yyzmir a * 4 ^ 

So 
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Fig.1 

^1 1 0 : f^il-fi'^-^i-^ 
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